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CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the priority of Korean Patent Application No. 2002-69444, filed 
November 9, 2002, and Korean Patent Application No. 2003-7559, filed February 6, 2003, in the 
Korean Intellectual Property Office, the disclosures of which are \s incorporated herein by 
reference. 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0002] The present invention relates generally to a cooking apparatus, and more 
particularly to a cooking apparatus to effectively transfer heat to food to be cooked, thereby 
improving an energy efficiency of the cooking apparatus and reducing a cooking time of the 
cooking apparatus. 

Description of the Related Art 

[0003] Generally, meat, such as beef and pork, and processed meat, such as sausage and 
ham, are most delicious when cooked in a grilling manner in which food is cooked by directly 
applying heat to the food while putting the food on a grill. Accordingly, people are fond of having 
meat and processed meat cooked in the grilling manner. 

[0004] In general, a cooking apparatus that grills food includes a heating unit that applies 
heat to the food, and a grill unit on which the food is placed to be partially exposed to the 
heating unit. The cooking apparatus functions to cook the food by directly transferring the heat 
generated by the heating unit to the food placed on the grill unit. 

[0005] When grilling meat such as beef, pork, or mutton, the meat cut into slices may be put 
on the grill unit with sauce formed of various condiments applied thereto. In this case, when the 
slices of meat mixed with the sauce are heated by heat transferred from the heating unit, oil 
contained in the slices of meat and the sauce applied to the meat may drop downward. 
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[0006] Consequently, an oil collecting unit is provided in a body of the cooking apparatus to 
collect heated oil and the sauce that drops downward from the slices of meat. The oil collecting 
unit is disposed under the grill unit to collect the oil and the sauce, and the heating unit is 
disposed between the grill unit and the oil collecting unit to cook the food by applying heat to the 
food. 

[0007] However, the conventional cooking apparatus constructed as described above cooks 
food through the use of only heat transferred upward from the heating unit because the heating 
unit is disposed under the grill unit. Accordingly, the conventional cooking apparatus cannot 
effectively transfer heat to the food, so the conventional cooking apparatus has low energy 
efficiency and requires a lengthy cooking time. 

[0008] Additionally, the conventional cooking apparatus is disadvantageous in that the grill 
unit is maintained at a high temperature by the heat received from the heating unit, so portions 
of food in contact with the heated grill unit may burn, thus deteriorating taste of the food and 
creating harm to the users' health. 

SUMMARY OF THE INVENTION 

[0009] Accordingly, it is an aspect of the present invention to provide a cooking apparatus, 
which is capable of allowing heat generated by a heating unit to be effectively transferred to 
food to be cooked, and which is capable of preventing oil and sauce generated in the process of 
cooking food from falling onto the heating unit 

[0010] Additional aspects and advantages of the invention will be set forth in part in the 
description which follows and, in part, will be obvious from the description, or may be learned by 
practice of the invention. 

[001 1] The foregoing and/or other aspects of the present invention are achieved by providing 
a cooking apparatus, including a body provided in a top thereof with an opening, at least one 
heating unit arranged in the body, a grill unit mounted on a top of the body, and a heat reflecting 
unit arranged toward the heating unit below the opening of the body, wherein the heating unit is 
arranged outside a region under an effective grill portion of the grill unit on which food is placed. 

[0012] According to an aspect of the invention, the heating unit includes a pair of heating 
units arranged on both sides of the body toward the opening of the body, the heat reflecting unit 
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includes a plurality of reflecting plates inclined toward the heating units, and the grill unit 
includes a plurality of grill pipes that are filled with water, arranged to be regularly spaced apart 
from each other and configured to form the effective grill portion. 

[0013] According to an aspect of the invention, the heating unit is arranged to be inclined at 
an angle ranging from 30° to 90° (preferably, about 70°) with respect to the effective grill portion 
of the grill unit. 

[0014] According to an aspect of the invention, the heating unit is a ceramic heater. 
BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] The above and/or other aspects and advantages of the invention will become 
apparent and more readily appreciated from the following description of the preferred 
embodiments, taken in conjunction with the accompanying drawings of which: 

FIG. 1 is an exploded perspective view of a cooking apparatus, according to an 
embodiment of the present invention; 

FIG. 2 is a perspective view of the cooking apparatus of FIG. 1 ; 

FIG. 3 is a perspective view of the cooking apparatus of FIG. 1 with a grill unit removed 
from a body to show an operation of a heat reflecting member; 

FIG. 4 is a sectional view taken along line IV-IV of FIG. 2 to show a configuration in 
which the heating units are arranged between the grill unit and the heat reflecting unit; 

FIG. 5 is a plan view of the grill unit to show an effective grill portion G of FIG. 4; and 

FIG. 6 is a graph showing variations of thermal energy, which is transferred from the 
heating units, between an edge portion and a central portion of the effective grill portion, 
depending upon installation angles of the heating units. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0016] Reference will now be made in detail to the present preferred embodiments of the 
present invention, examples of which are illustrated in the accompanying drawings, wherein like 
reference numerals refer to like elements throughout. 

[0017] FIG. 1 is an exploded perspective view of a cooking apparatus, according to an 
embodiment of the present invention. FIG. 2 is a perspective view of the cooking apparatus of 
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FIG. 1. FIG. 3 is a perspective view of the cooking apparatus of FIG. 1 with a grill unit removed 
from a body to show an operation of a heat reflecting member. 

[0018] As illustrated in FIGS. 1 through 3, the cooking apparatus of the present invention 
includes a body 10 constructed roughly in a box form, a plurality of heating units 16 disposed in 
the body 10 to apply heat to food to be cooked, a grill unit 20 seated on a top of the body 10 to 
allow the food to be put thereon, and a heat reflecting and oil collecting unit 30 positioned in a 
lower portion of the body 10 to transfer radiant heat to the grill unit 20. Simultaneously, the heat 
reflecting and oil collecting unit 30 may receive and collect oil generated from the food placed 
on the grill unit 20. Thus, the heat reflecting and oil collecting unit 30 is constructed by 
integrating a heat reflecting structure with an oil collecting structure. Accordingly, the heat 
reflecting and oil collecting unit 30 may be considered a combination of a heat reflecting unit 
and an oil collecting unit. Hereinafter, the heat reflecting and oil collecting unit 30 will be 
referred to as the "heat reflecting unit" for ease of description. 

[0019] An opening 11 is provided in the top of the body 10 to allow heat generated from the 
heating units 16 to be transferred to the grill unit 20, and concave seat portions 12 are provided 
to both sides of the opening 11 to allow the grill unit 20 to be stably seated thereon. A timer 
switch 13 and a power switch 14 are provided on a portion of the top of the body 10 to adjust a 
heating time and temperature of the heating units 16. Further, a slot 15 is provided in a lower 
end portion of the body 10 to allow the heat reflecting unit 30 to be inserted and removed 
therethrough. 

[0020] The heating units 16 form a pair, and are arranged on both sides of an interior of the 
body 10 to be inclined toward the opening 11 (see FIG. 4). The heating units 16 may be formed 
of gas heaters that generate heat by burning gas, or charcoal heaters that generate heat by 
burning charcoal. The heating units 16 are preferably formed of ceramic heaters in which 
electrothermal wires generating heat using electricity are encapsulated therein, so as to emit 
high-temperature heat and far infrared rays therefrom. 

[0021] The grill unit 20 includes a pair of water tanks 21 that are spaced apart from each 
other to be seated on the seat portions 12, respectively, and a plurality of grill pipes 24 that are 
connected at both side ends thereof to the water tanks 21 to be filled with water. 

[0022] A lid 22 is mounted on an open top of each of the water tanks 21 to selectively open 
and close the open top of the water tank 21 through the use of a hinge 23. Accordingly, when 
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the lid 22 is closed after the water tank 21 is filled with water while the lid 22 is opened, the grill 
pipes 24 are filled with water. Accordingly, even though heat generated by the heating unit 16 is 
transferred to the grill pipes 24, portions of the food in contact with the grill pipes 24 do not burn. 

[0023] The heat reflecting unit 30 includes a bottom plate 31 formed in a rectangular shape, 
two side plates 32 upwardly extending from both side edges of the bottom plate 31, and front 
and rear plates 33 and 34 upwardly extending from front and rear edges of the bottom plate 31 . 

[0024] A pair of reflecting plates 35 are provided above the bottom plate 31 to receive heat 
transferred from the heating units 16 and reflect the heat toward the grill pipes 24. The 
reflecting plates 35 are arranged to be inclined toward the heating units 16, respectively, and 
are connected at upper ends thereof to each other. The reflecting plates 35 are connected at 
lower ends thereof to lower ends of connecting plates 36, and the connecting plates 36 are 
connected at upper ends thereof to upper ends of the side plates 33 and 34. A recess 37 is 
defined by each of the reflecting plates 35, each of the connecting plates 36, and the front and 
rear plates 33 and 34 to collect oil and sauce separated from the food. An inner space 38 is 
provided between the reflecting plates 35, the connecting plates 36 and the bottom plate 31. 

[0025] The front plate 33 is formed to have a certain width, and is provided with a water inlet 
39 in a top of the front plate 33. When water is fed into the water inlet 39, the inner space 38 of 
the heat reflecting unit 30 is filled with water. Accordingly, even though heat generated by the 
heating units 16 is transferred to the heat reflecting unit 30, oil collected within the recesses 37 
and adhering to the reflecting plates 35 is prevented from burning. 

[0026] A grip 40 is provided on a front of the front plate 33, so that the heat reflecting unit 30 
is slidably moved to be inserted into or removed from an interior of the body 10 when a user 
selectively pushes and pulls the heat reflecting unit 30 through the slot 15 of the body 10. 

[0027] FIG. 4 is a sectional view taken along line IV-IV of FIG. 2 to show a configuration in 
which the heating units are arranged between the grill unit and the heat reflecting unit. FIG. 5 is 
a plan view of the grill unit to show an effective grill portion G of FIG. 4. FIG. 6 is a graph 
showing variations of thermal energy, which is transferred from the heating units, between an 
edge portion and a central portion of the effective grill portion, depending upon installation 
angles of the heating units. 

[0028] As illustrated in FIG. 4, the heating members 16 are arranged outside a region under 
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the effective grill portion G. In this case, the effective grill portion G, as shown in FIG. 5, 
denotes a portion of the grill unit 20 on which the food, such as meat or fish, is placed to be 
cooked. While the food is cooked on the grill unit 20, oil and sauce drop downward from the 
effective grill portion G. 

[0029] As described above, the heating units 16 are arranged outside a region under the 
effective grill portion G of the grill unit 20, so that the oil and sauce separated from the food do 
not drop onto the heating units 16 but drop onto the reflecting plates 35 and connecting plates 
36 of the heat reflecting unit 30, thereby collecting the oil and sauce within the recesses 37. As 
a result, removing the oil and sauce from the heating units 16 is not required and the heat 
transfer efficiency of the heating units 16 may be kept high. 

[0030] Further, as shown in FIG. 6, an intensity of thermal energy varies depending upon an 
installation angle 0 that the heating units 16 form with the effective grill portion G of the grill unit 
20. Therefore, it is important to arrange the heating units 16 to have an appropriate installation 
angle 9. 

[0031] When the heating units 16 are arranged to be inclined near the effective grill portion G 
by making the installation angle of the heating units 16, which is formed by a line extending 
along a plane of the effective grill portion G and a line extending along the heating units 16, 
equal to or smaller than an angle of 30°, the heating units 16 are made to face an edge portion 
S of the effective grill portion G. Therefore, the heat generated by the heating units 16 is not 
effectively transferred to the effective grill portion G of the grill unit 20. Accordingly, when the 
heating units 16 are arranged at this installation angle, a larger amount of thermal energy is 
transferred to the edge portion S of the effective grill portion G, thus causing food placed on the 
edge portion S of the effective grill portion G to be cooked faster than normal and be burned. In 
contrast, a smaller amount of thermal energy is transferred to a central portion C of the effective 
grill portion G, so food placed on the central portion C is not desirably cooked. 

[0032] When the heating units 16 are arranged to be inclined away from the effective grill 
portion G by making the installation angle of the heating units 16 equal to or greater than an 
angle of 90°, the heating units 16 are made to face the reflecting plates 35 of the heat reflecting 
unit 30, so that the heat generated by the heating units 16 is not effectively transferred to the 
effective grill portion G of the grill unit 20. Accordingly, when the heating units 16 are arranged 
at this installation angle, part of the heat reflected by the reflecting plates 35 is transferred to the 
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central portion C of the effective grill portion G, thus causing food placed on the central portion 
C to be desirably cooked. In contrast, heat generated by the heating units 16 is not sufficiently 
transferred to remaining portions outside the central portion C including the edge portion S, so 
food placed on this portion is not desirably cooked. 

[0033] When the heating units 16 are arranged at an installation angle ranging from 30° to 
90°, part of the heat generated by the heating units 16 is directly transferred to the effective grill 
portion G, and at the same time part of the heat is reflected by the reflecting plates 35 and 
indirectly transferred to the effective grill portion G, so the heat generated by the heating units 
16 is not effectively transferred to an entire region of the effective grill portion G. 

[0034] Preferably, when the heating units 16 are arranged at an installation angle of about 
70°, part of the heat generated by the heating units 16 is directly transferred to the entire region 
of the effective grill portion G and, at the same time, part of the heat is reflected by the reflecting 
plates 35 and indirectly transferred to the entire region of the effective grill portion G. Therefore, 
the heat generated by the heating units 16 may be not only effectively utilized but also 
transferred to the entire region of the effective grill portion G including the central portion C and 
the edge portion S. 

[0035] Since the grill pipes 24 are filled with water, portions of food in contact with the grill 
pipes 24 do not burn and do not adhere to the grill pipes 24 even though heat is transferred 
from the heating unit 16 to the grill pipes 24. 

[0036] As described above, in the cooking apparatus of the present invention, the heating 
units 16 are arranged at an appropriate angle with respect to the grill unit 20, and consequently 
heat generated by the heating units 16 is effectively transferred to the grill unit 20 on which food 
to be cooked is placed. Thus, the thermal efficiency of the cooking apparatus is increased, the 
cooking time of the cooking apparatus is shortened and the food is uniformly cooked on the 
entire region of the grill unit 20. 

[0037] In addition, the cooking apparatus of the present invention is constructed so that the 
heating units 16 are arranged outside a region under the grill unit 20, so that oil and sauce 
separated from food in the process of cooking the food are prevented from dropping onto the 
heating units 16, thereby keeping the heating units 16 clean and effectively transferring heat 
generated by the heating units 16 to the grill unit 20. 
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[0038] Although a few embodiments of the present invention have been shown and 
described, it would be appreciated by those skilled in the art that changes may be made in 
these embodiments without departing from the principles and spirit of the invention, the scope of 
which is defined in the claims and their equivalents. 
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